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1. Exponential Dispersion Model
$\lambda>0$
$f(x;\lambda, \theta)=a(x;\lambda)\exp[\lambda\{\theta x-\kappa(\theta)\}]$ , $\theta\in\Theta$ , $\lambda\in\Lambda$
Exponential Dispersion $(ED)$ Model . $X\sim ED$
$E(X)=\kappa’(\theta),$ $V(X)=\kappa’’(\theta)/\lambda,$ $\log E(e^{\ell X})=\lambda\{\kappa(\theta+t/\lambda)-\kappa(\theta)\}$




$\kappa_{\alpha}(\theta)=(1-1/\alpha)\{-\theta/(1-\alpha)\}^{\alpha}(\alpha\neq 0)$ , $\kappa_{0}(\theta)=-\log(-\theta)(\alpha=0)$
,
$E(X)=\{-\theta/(1-\alpha)\}^{\alpha-1}(=\mu)$ , $V(X)=\{-\theta/(1-\alpha)\}^{\alpha-2}/\lambda$
. $\kappa_{\alpha}’’(\theta)$ , $\kappa_{a}’’(\theta)=\mu^{p},$ $p=(\alpha-2)/(\alpha-1)$
. $ED$ $ED^{(\alpha)}$ . $ED^{(\alpha)}$
$\alpha\leq 2,$ $\alpha\neq 1$ Jorgensen(1987) .
$ED^{(\alpha)}$




. $\alpha<0$ , $0$
, . (Nish\"u, 1990, )
$0<\alpha<1$ . ( $\alpha=1/2$ ) $ED^{(\alpha)}$
$(x;\lambda, \theta)$
(1) $f_{a}(x;\lambda, \theta)=\gamma q(\gamma x;\alpha)\exp[\lambda\theta x-\lambda(1-1/\alpha)\{-\theta/(1-\alpha)\}^{\alpha}]$ , $\gamma=\alpha^{1/\alpha}\{(1-\alpha)\lambda\}^{1-1/\alpha}$ ,
(2) $q(x; \alpha)=-\frac{1}{\pi x}\sum_{k=1}^{\infty}\frac{\Gamma(\alpha k+1)}{k!}(-x^{-a})^{k}\sin(\pi\alpha k)(x>0)$ $;=0(x\leq 0)$ .
. $q(x;\alpha)$ .
2. $ED^{(\alpha)}$
$X\sim ED^{(\alpha)}$ , $X$ (X–\mbox{\boldmath $\mu$})/\mbox{\boldmath $\mu$}(a-2)/(2Q-2) $\lambda$
$N(0,1)+O_{p}(\lambda^{-1/2})$ . $O_{p}(\lambda^{-1})$
Box-Cox :
$Xarrow X^{(1-2\alpha)/(3-3\alpha)}(\alpha\neq 1/2);Xarrow\log X(\alpha=1/2)$
(Nishii, 1990).
$\alpha=0$ , $p=2$ , $X^{1/3}$ ,
$\alpha=1/2,$ $p=3$ , $\log X$ ,
$\alpha=2$ , $p=0$ , $X$ ,
$\alpha=-\infty$ , $p=1$ , $X^{2/3}$ .
$ED^{(\alpha)}$ , Edgeworth
(Valid) . ,




. (Cramer, 1925) $X$ $f(x)$ Gram-Charier
(G-C ) :
$;(x)= \sum_{=\dot{J}0}^{\infty}{}_{Cj}H_{j}(x)\phi(x)/j!$ , $c_{J}= \int_{-\infty}^{\infty}H_{J}(x)f(x)dx$
. $f(x)$ $\lim_{xarrow\pm\infty}f(x)=0$ $\int_{-\infty}^{\infty}f(x)e^{x^{2}/4}dx$
$;(x)$ $\{f(x+0)+f(x-0)\}/2$
. $\phi(x)$ $N(0,1)$ $H_{J}(x)$ .
. G-C $N(0,1)$ $f(x)$ $0$ , 1
3. $ED^{(\alpha)}$ Gram-Charier
Cramer 1,2 .




( : $\beta=1/3$ , $\beta=0$ )
2. $V$ , $ED^{(1/2)}$ , $- 1/2<\beta<1/2$ \beta
(4) $\sqrt{\lambda}/\mu(V^{\beta}-\mu^{\beta})/(\beta\mu^{\beta})(\beta\neq 0),$ $\sqrt{\lambda}/\mu\log(V/\mu)(\beta=0)$
G-C .








3 (1) $,(2)$ , $(x;\lambda, \theta)$
. $f_{\alpha}(x;\lambda, \theta)$ (1)
$e^{\lambda\theta x},$ $(\theta<0)$ $0$
4. $W$ $f_{\alpha}(x;\lambda, \theta)$ . $-\alpha/(2-2\alpha)<\beta<1/2$ ,
(5) $\sqrt{\lambda}(W^{\beta}-\mu^{\beta})/(\beta\mu^{\beta-\alpha/(2\alpha-2)})(\beta\neq 0),$ $\sqrt{\lambda}\log(W/\mu)/\mu^{-\alpha l(2\alpha-2)}(\beta=0)$
G-C .
1: $\beta=(1-2\alpha)/(3-3\alpha)\in(-\alpha/(2-2\alpha), 1/2)$ , $\beta=-\alpha/(2-2\alpha)$
)
2: 4 $\alpha=1/2$ 2 , $\alpha=0$ 1
.
4.
$f_{\alpha}(x;\lambda, \theta)$ 98 . ,
61.$02Kg,$ $38.79Kg^{2}$ . MLE $\hat{\alpha}=878,\hat{\lambda}=679*10^{15},\hat{\theta}=$









Cramer, H. (1925). On some classes of series used in mathematical statistics. Skandinaviske
Matematikercongres, Copenghagen, 399-425.
Jorgensen, B. (1987). Exponential dispersion models (with discussion). J. R. Statist. Soc. $B$
49, 127-162.
Nishii, R. (1990). The relation between the normalizing Box-Cox transformations and the
exponential dispersion models with power variance functions. Tech. Repo. #279, Statistical
Research Group, Hiroshima University.
50
$FIG_{pdfx10^{-3}}URE$
: Saddlepoint Approximation of ED Model fitted to weight data
